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Simple Way for a Successful Path
Introduction
Educat ion is the basic path to create a complete person improving high thinking and analyt ical
skills for solving problems. Certain defects of  the science educat ion would be observed in
developing countries minimizing the nat ions’ strength towards the better development. Quality of
the science educat ion is the common fact  to be considered in developing countries. Most of  the
developing countries are following western educat ional systems which are unsuitable for man’s
strength in developing countries as a result  of  the colonizat ion. Exam oriented teaching processes
are going on without understanding and applicat ions.  Learner centered, act ivity based science
educat ion is unpract iced due to the compact, advanced theories and concepts. Lack of  skillful
science teachers, unavailability of  proper teacher t raining programs and lack of  resources are
major problems in those countries. How to prepare an act ive based lesson to enhance learners’
knowledge and skills was focused overcoming ‘teacher centered’ teaching process. The lesson
‘battery chemistry’ was formulated considering above facts and applied in some Sri Lankan high
schools.
Learner centered science lesson
What is a learner centered science lesson? A lesson for learners’ evolvement is simply def ined a
learner centered lesson. ‘Inquiry science learning’ enhances learners’ ‘f inding ability and ‘problems
solving ability’ improving dif ferent skills and knowledge. Act ivity based or experimental based
science lessons act  towards the inquiry science lesson. Explanat ion of  concepts and theories
according to the students’ act ivity or experimental results create a room for the above purpose.
The act ivity would be planed probing prior knowledge of  the students’, introduct ion of  new act ivity
for current applicat ion- connect ing to the daily life and for future applicat ion changing learners’
mind to the future. The learners should be aware on the learning pattern as follows to improve
‘creat ive learning’ on science.
When the learners study science on experiments as above they have to make a conclusion beside
the quest ions and which provides a room to self -understand probing prior knowledge to the
future. The teacher has to play a guiding role only making correct ions in the learning process.
‘Predict ions’ play a vital role in the science learning process persuading learners’ thinking skills and
the result  is depend on the correct  decision in the conclusion. Explanat ion of  concepts behind the
experiment results linking to the daily life experience is the most appropriate way to provide
knowledge and skills enhancing learners’ eagerness for learning science.
Inter-personal interact ion is an important role in the teaching-learning cycle creat ing act ive and
interest ing lesson. Discussion based science lesson help to minimize teacher-learner gap providing
act ive based class room.
The lesson ‘battery chemistry’ was formulated as above and lesson plan was designed providing a
room for learners to learn on Inquiry Science learning cycle.
Importance of  teaching strategies and skills
The outcome of the teaching process depends on the applicat ion of  proper teaching strategies
and skills. Two teachers can act  on a same lesson plan in dif ferent ways according to the dif ferent
teaching strategies and skills. Therefore teacher is the main key in the success of  the teaching
process. First  of  all teacher should be well knowledgeable and skillful in the f ield.  Teacher has to
plan the lesson properly considering the outcomes of  the ent ire process involving engagement,
elaborat ion, evaluat ion and applicat ion.
Methodology
The lesson ‘battery chemistry’ was planned focusing the improvement of  technological skills and
knowledge for students’ evolvement in daily life and applied in some selected Sri Lankan high
schools (Anula College in Colombo on 5th Jan. 2006, Devi Balika Vidyalaya in Colombo on 6th Jan.
2006 and Darmaraja College in Kandy on 9th Jan.2006). Fruits such as oranges, banana, lemon,
tomato, copper and aluminum coins and wires, music detector or bulbs were used in this act ivity as
readily available materials for an act ive based class room overcoming lack of  resources.
The lesson was pre-pract iced before the class room applying ‘pre-lesson study’ and ‘teacher
evaluat ion’ processes. This helps to improve the teaching skills and ent ire teaching process
overcoming weaknesses on suggest ions.
Simplif icat ion of  subject  matters as much as possible, arrangement of  incompact subject  matters
for one period, color posters for better explanat ions, demonstrat ions were used by the teacher to
create a relax and act ive class room. Discussion based teaching process and teacher’s f lexibility
was very important to make a good inter-personal interact ion for an act ive class room.
The contents of  battery chemistry are,
1.    Fruit cell
2.    Coin cell
3.    Simple cells (Volta cell, Daniel cell)
4.    Oxidation and reduction reactions around electrodes.
The lesson was started asking simulat ion quest ions- ‘what is a battery’. Dif ferent answers were
obtained and errors were corrected def ining a battery.  Dif ferent materials (f ruits, vegetables and
coins etc.) were shown by the teacher asking ‘Can we make batteries using these materials?
Students were surprised and answered ‘no’. Consequent ly, bat tery technology was not exposed in
the Sri Lankan science syllabi on the readily available resources and materials. It  proved the lack of
knowledge on simple batteries.  Fruits, coins, wires, bulbs and music detectors were provided as
materials and experiment guides and students work sheets were provided as support ing materials.
Students surprised and enjoyed by making fruit  cells. The theory and concepts were explained
according to the students’ experimental results. Notes were not provided by the teacher and own
notes were prepared by the students while recording experiments on ‘inquiry science learning’ and
answering quest ions in students’ work sheets.
Assessment and evaluat ion
The students’ performance in the assessments indicates the quality, success and achievements
of the ent ire process. Assessment methodology can be used to improve dif ferent skills among the
students overcoming the problems arises by the exam oriented educat ional patterns. In this case
students were assessed in each experiment for their act ive part icipat ion, recording, report ing
results and presentat ion of  the results in English. Students’ evaluat ion in assessment play a vital
role changing learners’ mind correlat ively to enhance learning eager or not. Intellectual applicat ion
of teaching skills acts to analyze the student performance and weakness cult ivat ing posit ive
att itudes on learning process. Students’ talents and performance should be highlighted to
encourage them enhancing learning eager though suggest ions should be provided smoothly to
overcome the weaknesses in the assessment minimizing negat ive at t itudes on learning process.
Applicat ion of  suitable, appropriate teaching skills in an evaluat ion process cognit ively persuade
learners’ eager for learning.
Well performed Students were evaluated highlight ing their talents and skills and the others were
encouraged giving suggest ions to overcome the weaknesses.
Progress of  the teaching process was obtained using the students’ performance for a quest ioner
on the results of  pre and post test  as follows.
Figure2- Students’ performance for pre-test .   Figure3-Students’ performance for post-test .
A pre-test  result  reveals the lack of  knowledge on ‘Battery chemistry’ among the students.
Eighty eight percent of  the students obtained less than 40% marks in the pre-test . Students
performed well obtaining over 60% marks by seventy eight percent students.
Students’ performance for post test  reveals the success of  the ent ire process to improve
technological skills using readily available materials in developing countries.
The progress of  the teaching process was obtained from students’ impression on the lesson as
follows.
Underline the most suitable answer on your experience.
1.    Did you know the importance of  ‘Water’ in batteries before this?
a. Yes     b. No
2.    Did you know ‘how to make batteries using fruits and coins’ before this?
a. Yes     b. No
3.    Did you know the chemistry of  water before this?
a. Yes     b. No
4.    Did you know the importance of  water in the nature before this?
a. Yes     b. No
5.    Can you make ‘f ruit  cells’ and ‘coin cells’ at  home?
a. Yes     b. No
6.    What is your impression on ‘Battery Chemistry’?
a. Learnt  the technology of  battery on Fruits and Coins, applicable at  home and    enjoyed well.
b. Never learnt  the technology of  battery and not enjoyed at  all.
Figure 4- Students’ impression on the lesson.
Discussion
According to the students’ impression on quest ion no. two shows the understanding of  new
scient if ic knowledge from the lesson and their impression on quest ion no. f ive and six shows the
enhancement of  future applicat ion of  technological knowledge using readily available resources.
The lesson persuaded learning eagerness among the students and it  is an important key point  of  a
good quality lesson.
Highly compact theories and concepts appear in most of  the developing countries considering
quant itat ive science educat ion rather than qualitat ive science educat ion. High percentage of  the
students in a class room will get  understand the subject  matters properly by reducing the amount
of  theories in each level and by applying more learner centered act ivit ies and experiments. The
complex lessons should be simplif ied creat ing interact ive and a successful path in science
educat ion. Hence, the science curricula should be reformed to apply act ivit ies using locally available
resources and materials, which persuade learners’ strength for future applicat ion such as ‘bat tery
chemistry’.
When the quality of  the science educat ion in developing countries are considered proper pre-
service and in-service teacher t raining programs are required to improve proper teaching skills and
strategies. Especially teachers should be trained to design a proper teaching plan simplifying
complex subject  matters as much as possible. Teacher should be a knowledgeable and skillful
person on the subject . Teacher should be able to create an accurate interpretat ion on the
contents. The lesson should be planed to support  personal understandings, improve skills and
knowledge and make percept ive and well developed connect ion among concepts and daily life.
Act ivity and experimental based lesson plan designs and conveys informat ion accurately for
learner at t ract ion using readily available resources and materials in the country. The lesson is very
simple though perspect ive towards a successful path of  better evolvement. Well commitment and
scarif icat ion of  the educator to the duty proceeds to the success and progress of  the teaching
process for a qualitat ive science educat ion for developing countries rather than current-
quant itat ive science educat ion causing individual strength for better evolvement.
Acknowledgement
The author conveys her profound grat itude to Prof . Katsuo Muratha in Naruto university of  Japan
and JICA for their guidance, support  and encouragement to do the event successfully.
References
1.    ht tp://www.mp-docker.demon.co.uk/environmental_chemistry/topic_3b/
2.    Francoise Caillods and Gabriele Gottelmann..1997   – Science Educat ion and Development.
120. 1997.
3.    Felix Franks. ‘WATER’-Occurrence importance and physical propert ies.pp.1 -5. 1983.
4.     Felix Franks. ‘WATER’, – The structure of  the water molecule and the nature of  the hydrogen
bond in water.pp. 12 -15. 1983.
5.    Felix Franks. ‘WATER’, – Ice- its structure and dynamics.pp. 16 -19. 1983.
6.    Felix Franks. ‘WATER’, – The structure of  liquid water.pp. 20 -25. 1983.
7.    Felix Franks. ‘WATER’, -; Aqueous solut ions of  electrolytes.pp.57-68. 1983.
8.    Jerry Wellington.. Teaching and learning ‘Secondary science’. Pressed by Taylors and Francis
group.p.18. 2000.
9.     Marlene Their and Bannette Daviss. New science literacy’. Pressed by Heinemann.pp. 141,142.
2002.
10.    Stanly E. Manahan. ‘ Environmental Chemistry’ (fourth edit ion) -The propert ies and
composit ion of  natural waters.pp. 9 -33. 1983.
11.    Stanly E. Manahan. ‘ Environmental Chemistry’ (fourth edit ion) – Redox equilibria in natural
waters. Pp.36 -38. 1983.
12.    Stanly E. Manahan. ‘ Environmental Chemistry’ (fourth edit ion) – Water pollut ion.pp. 146 –
185. 1983.
13.    Stanly E. Manahan. ‘ Environmental Chemistry’ (fourth edit ion) -Water t reatment .pp.187 –
223. 1983.
VN:R_U [1.9.11_1134]
